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SEASONAL INSTRUMENTATION STUDY
INSTRUMENTATION INSTALLATION
MISSISSIPPI SECTION 281802/28SA

L. Introduction
The seasonal instrumentation installation of Section 281802 was performed on 19-20 July 1995.

The GPS-1 test section resides in Seasonal Cell 14 and is located in a wet-no freeze zone. The
site (see Figure A-1) is in the eastbound lanes on US-84, approximately 2.41 km west of the
Covington/Jones County line.

The average maximum daily temperature for the months of June through August is 32°C and the
average minimum daily temperature for the months of December through February is 3.4°C. The
average annual precipitation is 1582 mm.

The pavement is a flexible structure consisting of approximately 220 mm of asphalt concrete over
51 mm of silty sand base. The subgrade is classified as a clayey sand. The typical soil profile
under the pavement is illustrated in Figure A-2. This information was obtained from bore holes
drilled during the GPS material sampling and testing. The dry densities of the unbound layers
are given in Table 1.

Table 1. Layer Thicknesses and Dry Densities of the Unbound Layers

Material Layer Thickness | In Situ Dry Density
(mm) (kg/m*)
Asphalt Concrete 220 ---
Base 51 2032
Subgrade --- 1965

The annual average daily traffic (AADT) in the GPS lane is almost 1000, of which 30.6% is
truck traffic. The estimated annual ESALs on the GPS lane were 74,500. This information is
based on traffic data collected on site.

Installation of the instrumentation was completed through the cooperative efforts of the
Mississippi Department of Transportation (Mississippi DOT), and Southern Region Coordination
Office (SRCO) staff from Brent Rauhut Engineering Inc. (BRE), with guidance and training
previously provided by the Federal Highway Administration Long Term Pavement Performance
office (FHWA-LTPP) and its Technical Assistance Contractor (TAC).
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I1. Instrumentation Installation
Pre-Installation Activities

A pre-installation meeting was held at the Mississippi DOT Office of Research on 18 May 1995.
The meeting agenda appears in Appendix B. The participants at the meeting were personnel from
the Mississippi DOT, FHWA and SRCO. At the planning meeting, roles and responsibilities for
all the various tasks to be performed during installation were assigned. A slide presentation was
given, highlighting the order of operations for the installations in Delta, Colorado, Grand Rapids,
Minnesota and various Texas installations.

A site inspection and a manual distress survey were performed on 19 July 1995 by Larry Peirce
(SRCO). Deflection testing was conducted on 20 July 1995. The 5+10 end of the test section
was selected for instrumentation, based on the amount of distress present and uniformity of the
deflection profile. Both the deflection plots and distress survey data can be found in Appendix
A.

Equipment Installed

The equipment installed at the test site included instrumentation for measuring air and subsurface
temperature, rainfall and subsurface moisture contents. An equipment cabinet was installed to
house the cable leads from the instrumentation, the data logger and the battery pack. In addition,
a piezometer observation well was set to measure the depth to the water table. A list of the
equipment installed, with the respective serial numbers, is in Table 2.

Table 2. Equipment Installed

Equipment Quantity Serial 3.

Instrument Hole

MRC Thermistor Probe 1 210 (28AT)

TDR Sensors 10 28A01-28A10
Equipment Cabinet

CR10 Data Logger 1 16520

Battery Package 1 Gel Cell
Weather Station

Tipping-Bucket Rain Gauge 1 12073-693

Air Temperature Probe 1 421316
Piezometer Observation Well 1 N/A

Equipment Check/Calibration

Prior to installation, all instrumentation was checked or calibrated. The CR10 Data Logger was
wired according to the Guidelines and the air temperature probe and thermistor probe were



connected and monitored over a period of several hours to ensure that the sensors were working.
The tipping-bucket was also connected to the data logger and the calibration was checked
according to the method recommended by the manufacturer. These tests indicated that the air
temperature probe and thermistor probe were working properly and that the tipping-bucket
measurement was within the manufacturer’s specifications. The TDR probes were also calibrated
using an "in-air" test and "in-water" test for accuracy, the results of which can be found in
Appendix B.

In addition to the above tests, the distances between sensors in the thermistor were measured and
are presented in Table 3.

Table 3. Sensor Spacing in MRC Thermistor Probe

Unit Channel N& Distance from Top of Unit (mm) Remarks l
1 1 Not Measured This unit was installed in
2 Not Measured the AC layer.
3 Not Measured
2 4 23 This unit was installed in
s ‘ 97 the base and subgrade.
6 173
7 248
8 324
9 477
10 630
11 783
12 934
13 1087
14 1239
15 1393
16 1545
17 1696
&m 1857 N

Location of Instrumentation

The instrumentation was installed at Station 5+10 of the test section. Approximately 850 mm
from the lane edge, in the outside wheel path, a 305 mm core was removed from the pavement
and a 254 mm diameter hole, 2.09 m deep, was drilled to install the thermistor probe and TDR



sensors. Cables from the instrumentation were placed in a 51 mm diameter flexible conduit and
buried in a 102 mm wide trench leading to the equipment cabinet located approximately 7.90 m
from the lane edge.

The piezometer observation well was installed at Station 4+00 of the test section approximately
4.04 m from the lane edge. The piezometer observation well also serves as the swell-free
benchmark for this project.

Installation

Installation of the monitoring equipment was begun on 19 July 1995 and was completed the
following day. The Mississippi DOT provided all coring, drilling and sawing equipment and
manpower for the instrumentation activities. The monitoring equipment and cabinet installation
was performed by the SRCO staff. Traffic control was also provided by the Mississippi DOT.

The first day of operations included traffic control; site layout and marking; installation of the
thermistor probe, TDR probes, air temperature probe and rain gauge; and wiring of the cabinet.
The installation of all equipment was performed according to the procedures outlined in the
"LTPP Seasonal Monitoring Program: Instrumentation and Data Collection Guidelines."

To ensure functioning of the TDR sensors during installation, the 1502B cable tester was
connected to each sensor as backfilling of the instrumentation hole was performed. If a
reasonable trace was displayed, it was assumed the sensor was functioning properly. The trace
was printed for each TDR and the moisture content was determined using Topp’s equation. The
field moisture content was also measured by drying the soil on a propane stove. The TDR
moisture contents, position of the TDR sensors and field moisture contents appear in Table 4.
Both the field moisture contents and the field printed traces appear in Appendix C. Table 5
shows the distance from the top of the pavement to each of the individual thermistor sensors.

In addition, a single field density (one-point Proctor) test was performed on material taken at a
depth of 1.24 m. The results from this test appear in Appendix C, Figure C-2.

When backfilling of the instrumentation hole was completed, the pavement core was repaired and
replaced using PC-7 Epoxy and Dow 890 crack sealant. The overcuts from the pavement sawing
operation (including the groove for the temperature probe) were also sealed with Dow-Corning
890 crack sealant.

Upon completion of the installation, the ONSITE program was downloaded to the onsite CR10
Data Logger and data from the air temperature probe, rain gauge and thermistor probe were
collected overnight and evaluated the second day.

The second day activities included traffic control setup, evaluation of the data collected the
previous night, monitoring of the TDR sensors, deflection testing and elevation surveys. The
following sections describe these operations.



Table 4. Location of TDR Sensors and Measured Moisture Contents

Sensor Sensor Depth TDR Moisture Content Measured Moisture Content
N2 (mm) (%, by wt) (%, by wt)
28A01 370 6.3 6.8
28A02 523 4.2 10.7
28A03 675 4.5 14.1
28A04 826 5.7 13.5
28A05 977 6.9 16.6
28A06 1130 7.2 12.0
28A07 1255 8.5 10.4
28A08 1435 11.1 14.2
28A09 1730 8.8 14.2
28A10 2050 15.6 19.8

Table 5. Thermistor Sensor Locations

Unit Channel N2 Depth from Pavement Surface (mm) Remarks
e e e —
I 1 25 This unit was installed in the

2 110 AC layer.

3 172

2 4 287 This unit was installed in the

5 361 base and subgrade.

6 437

7 512

8 588

9 741

10 899

11 1047

12 1198

13 1351

14 1503

15 1657

16 1809

17 1960

18 2121




III. Initial Data Collection
Onsite Data Logger

The air temperature, subsurface temperatures and rainfall data were collected by the onsite CR10
Data Logger. The version of the ONSITE program used reads the thermistor probe (18 sensors)
every minute. The average temperatures for the first five sensors are recorded hourly and the
average temperature for every sensor is saved daily. The maximum and minimum temperature
for all sensors are also saved on a daily basis.

The air temperature is read every minute by the ONSITE program and the average temperature
is saved both daily and hourly. The maximum and minimum temperatures are saved daily. The
precipitation is recorded on both an hourly and daily basis.

Figure D-1 shows the average hourly ambient air temperatures which were collected the night of
19 July 1995. Figure D-2 shows hourly average subsurface temperatures for the first five sensors
for the same data collection period. Figure D-3 shows the measured average subsurface
temperatures for all 18 sensors during the initial data collection.

Moisture Content Measurement by TDR Sensors

TDR data were collected using the mobile data logging system provided by the FHWA. The
mobile system consists of a CR10 Data Logger, battery pack and two multiplexors for TDR data
collection.

To begin data collection using the mobile system the TDR cable leads and 1502B cable reader
were connected to the proper channels and the MOBILE program was downloaded from the
notebook computer to the CR10 Data Logger. After approximately five minutes, the cable
reader was triggered by the MOBILE program and the TDR traces were displayed. The data
collection process was completed in approximately five minutes and was automatically repeated
four hours later. The data were then uploaded to the notebook computer. Traces displayed on
the cable reader indicated that the sensors were working properly. Figures D-4 through D-13
show the plots of the TDR traces obtained approximately 24 hours after installation. It should
be noted that initial TDR readings yielded very low moisture contents, but have since stabilized.

Deflection Measurements

Deflection measurements were made according to the procedures outlined in the "LTPP Seasonal
Monitoring Program: Instrumentation Installation and Data Collection Guidelines." At this time
no analysis has been performed on this data.

Elevation Surveys

The elevation of the benchmark was assumed to be 0.000 meters and surface elevations were
measured following the guidelines. These elevations were measured using a Spectra-Physics
Laser Plane 350 level and Lenker rod, and were converted to the SI system using soft conversion
factors. The elevations are contained in Appendix D.



IV. Summary

The instrumentation installation on Section 281802 (28SA) was completed on 20 July 1995 and
initial data collection was completed on 20 July 1995. Instrumentation and equipment currently
at the site includes time domain reflectometry probes for moisture content measurements; a
thermistor probe for monitoring temperature gradient changes in the pavement, base and subgrade
layers; a tipping-bucket rain gauge; an air temperature probe; a piezometer observation well to
monitor ground water table movements and serve as a permanent swell and frost-free benchmark;
and an on-site data logger and battery pack. Photos from the installation day appear in
Appendix E.

At the time of this report, all of the equipment installed on-site appears to be functioning
properly. The installation of the instrumentation at this site went fairly smoothly and all of the
equipment appears to be functioning properly.



APPENDIX A

Test Section Background Information

Appendix A contains the following information:

Figure A-1. Site Location Map
Figure A-2. Profile of Test Section Layers
Figure A-3
thru
Figure A-7. Plots from FWDCHECK

Figure A-8. Manual Distress Survey Data

A.l



Z0818T UONI3S ISAL S ‘ONS 159], Jo UonLd0 ‘[-V dandig

WL cmew

16/6

90

IddISSISSIN

$20s82

SYOLITYIY SNOLYINTIg e ee
WYN ~ DildS "43¥ *

SAVMROIH

ONDIYYN 2 ONINOIS
3LIS TvIidAL

Y3QUOB AON3QY ———

AYMHOIH 3LViS

AUAVISHAUN!
SHALNIO HOrvM
SO WLIdYD
AN39N

NOUDJ3IS ONMOLINOW 1334 00§

®
SN @
(-]
.
®

Vgt
L3 14
Twwosvss

5

7Y 7

|

SNOLLYOOT 3LIS LS3L IddISSISSIN ddL1—dYHS cliys

A2



Seasonal Monitoring Program Guidelines: Version 2.17April 1994

LTPP Seasonal Monitoring Program Agency Code
Data Sheet SMP-104 285A
Log of Instrumentation Hole

LTPP Section ID

L8 9

[

A

[ Operator: DAN Al 1/

2]
Equipment Used: _Z2/¢/4m¢ auget j

Location:

AL7zC

Bore Hole Diameter: _Z__ i fé . mm

Station: _-_D_/ +10 offsetst O . § 5 m (from lane edge)

Scale
(m)

Strata
Change’! (m)

Material
Description

|

Material
Code’

0.20
030
0.40
0.50
0.60
0.70
0.30
0.90 __
1.00
110 __
1.20
1.30
1.40
1.50 __
1.60
1.70
1.80
1.90 __
2.00 __
2.10
220 __
230 __
2.40 __
2.50

0.10 __

0. 1Z

Ac

70

J,57

bd Sd

57

0.9%

‘ &J/Eféw/ubé 9/11

57

/.59

sZ

zZ /8

S/ Tan C/a’7

Pl

! Format: __

Prepared by: _£. /"Z///(L/(/f. JAVIS

?Format: __ __

Employer: } /4 Z

Date (dd/mm/yy): 201 07195

Data Sheet SMP-104: Log of Instrumentation Hole

Figure A-2. Profile of Test Section Layers
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Figure A-3. Deflection Profiles from FWDCHECK
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RECENED SgP -6 1995 Revised Decémoer 1,

STATE ASSIGNED ID __ __ __ __

SHEET 1
DISTRESS SURVEY STATZ CODE 28

SHR® SZCTION ID _[ 6 oy

LTPP PROGRAM

TOR_PAVEMENTS WITH ASPHMALT CONCRETE SURFACES
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) QzZL i/ 95

SURVEZORS : LL—/ EAE zuoro i"“znso OR 30T JITH, SURYEY (?@/ 5y MW L
PAVEMENT SURFACZ TZMP . BEFORE __ °C; AFTER é
) - — - 1/0°F /658

SZVERITY LEVEL

DISTRESS SURVEY

DISTRISS TOPE TOW MODERATE =T0H
CRACKING
1. FATIGUZ CRACKING
{Squars Metars) — }_ l_/__z — Q_@ o _@_@
2. 3LOCK CRACKING |
(Square Metars) e _@Q — ﬂ_@ _ _@@
3. EDGE CRACKING (Meters) __ DO 00 __2.D

4. LONGITUDINAL CRACKING (Meters)

4a, Wneel Patch
Length Sealed (Mecars)

' I

4b. Non-Wheel Pach —
Lengch Sealed (Mecers) —

S Is & 1~
bls K Ris I
N

5 RETLECTION CRACKXING AT JOINTS

5.
Number of Transverse Cracks —_ — Y
Transverse. Cracking (Mecers) — I/ _ _ oo

Length Sealed (Metars) — /2 I/ )
Longitudii;xal Cracking (Mecters) __ __ 0.2 __ 0 b
Length Sealed (Metars) 0.0 —_p __20.

6. TRANSVERSE CRACKING )
Number of Cracks L1 1 3' __5
Length (Meters) _lo. 293 _ L £.3

Length Sealed (Mecters) — e — e e [,

PATCHING AND POTHOLZS
7. PATCH/PATCH DETERIORATION _Q

~(b&mﬂ:’er:) _ .._..4@-@ _ Zﬁ - _TP%

(Square Meters)

8. Potholes
(Number) __ 0 __Q — 2
(Square Mecers) —_— E_ﬂ N2 —_—aor

Figure A-9. Distress Survey Data
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T
s o

Sd
DISTRESS SURVEY

LT2?P PROGRAM

Revised December 1, 1992

STATZ ASSIGNED ID -

STATZ CODE

SHRP? SECTION ID

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) (0 A/ 2/ _Z »)

survezors: L _L s

|:z>

£SS SURVEYZ TOR PAVEMENTS WITH ASPHATT CONCRETI SURFACES

DISTRE
(CONTINUZID)
SZVIRITY LIVEL
DISTRESS TYPE Low MODERATZ HIGH

STRFACZ DETFCRMATION

9. RUTTING - REFER TO SHEET 3
SHOVING

(Number)

(Square Yeters)

0.

-~

SURFACZ DEFECTS

11. BLEZDING
(Square Mecters) —_—— 12? {Z)
12. POLISHED AGGREGATE
(Square Mecters)
13. RAVELING
n.0

(Square Yetars)

MISCILIANEQUS DISTRESSES

FOR SPS-3 OR Form Sl

Zrom Dipscick Manual

_ 2
QD o

_ Q2
L
0

__a0.

4

A

__070

14, LANE-TO-SHOULDER DROPOFF - REFER TO SHEZT
15. WATER 3LEZDING AND PUMPING
(Numbgr)- . —_ Q
%ﬁgg:ﬁs;z Affected Pavement L 12?22
16. OTHER (Describe)

Figure A-9 (Continued). Distress Survey Data
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Revised May 2%, 1992

STATZ ASSIGNED ID _ __ __ __

SHEZT 3
A5

STATE CODE

DISTRESS SURVEY 20
LTPP PROGRAM SHRP SECTION Ip /. _9 23

DATE OF DISTRESS SURVEY (MONTH/DAY/vEar) (V% / 9,9 ,2
svrveEzoRs: & L P, gﬁf

DISTRESS SURVIY TOR PAVEMENTS WITH ASPHALT CONCRETEZ STURFACSES
(CONTINUED)

(FOR S25-3 SITZ SURVEYS)

WTTING

INNER WEEIZL PATH OUTZR wHEZL 7ATH
Joint Zoinc
Joint Discance* Rut Depch Poinc Disczance- 2uzs Depch
No. (Metars) (mm) No. (Metars) (::)'
1 0. __7. 1 0. __3
2 15.25 ____%. 2 15.25 _ _ Z-
3 30.5 __=. 3 30.5 _ 3.
4 45.75 . & 43.75 _ _ <&
5 61. _ _Z. 5 61. é
6 76.25 — Q2. 6 76.25 _ _Z
7 91.5 . _o. 7 91.5 _ _ o.
8 106.75 g 8 106.75 __ _ 3.
9 122. __2. 9 122. _ _
10 137.25 —_=. 10 137.25, _ _ Z.
11 152.5 - 2. 11 152.5 - 7{

LANE-TO-SHOULDER DROPOF?F
Lane-to-Shoulder

Poinc Distance*
DropofZ (mm)

Point VNo. Mecars

NV B LN
A B

~4
an
N
tn

i+ 0w
- o

-

w

~4

8~

Ln

"Point Distance” is the distance in meters from the starc of
to the point where the measurementc was made.

Noce 1:
are SI equivalencs of the 30 £t spacing used

the test section
The values shown
in previous surveys.

Figure A-9 (Continued). Distress Survey Data
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APPENDIX B

Pre-installation Activities

Appendix B contains the following information:

Seasonal Monitoring Meeting Agenda
Seasonal Site Information

Figure B-1. TDR Traces Obtained During Calibration
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IL.

I1I.

IV.

VI

AGENDA
Seasonal Monitoring Meeting
18 May 1995

Introductions

Brief Overview of the Seasonal Program
Roles & Responsibilities

Activities on Site - Day 1

Arrival

Traffic Control
Marking Section

FWD Testing
Sawing/Coring
Observation Well
Instrumentation Hole
Weather Station
Hook-up all Electronics
Patching/Clean-up

SrmOEmUOWE

Activities on Site - Day 2

A. Instrumentation Check
B. Data Collection

1.  FWD Testing
2.  Rod/Level Elevations
3. Download Instrumentation Data

Questions/Discussion

B.2



MISSISSIPPI SEASONAL SITE INFORMATION

Type

SHRP
ID

Hwy N2

Location of
Test Section

m

Granular Base

Northbound

AC over 281802 | US-84, Covington Co. | 2.41 km W. of the Covington/
Granular Base Eastbound Jones Co. line.
AC over 281016 | SH-35, Attala Co. 2.25 km N. of the Natchez

Trail.
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Figure B-1 (Continued). TDR Traces Obtained During Calibration
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Figure B-1 (Continued). TDR Traces Obtained During Calibration
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APPENDIX C

Instrumentation Installation Information

Appendix C contains the following information:

Figure C-1. TDR Traces During Installation
Table C-1. Field Measured Moisture Contents

Figure C-2.  Field Proctor Test
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Figure C-1 (Continued). TDR Traces During Installation
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Table C-1. Field Measured Moisture Contents

SITE NO. 281802 7/20/95

MOISTURE CONTENTS FOR TDR
(WET) (DRY)

TDR# WT. OF PAN(g) PAN & SOIL(g) PAN & SOIl(g) M.C. (%)
28A10 174.5 332.6 307.4 19.0%
28A09 181.1 311.2 295.0 14.2%
28A08 149.7 287.2 270.1 14.2%
28A07 172.0 3133 300.0 10.4%
28A06 151.0 294.1 278.8 12.0%
28A05 202.6 349.6 328.7 16.6%
28A04 148.5 259.8 246.6 13.5%
28A03 181.1 270.3 2593 14.1%
28A02 170.0 262.4 253.5 10.7%
28A01 151.6 236.3 230.9 6.8%
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Figure C-2. Field Proctor Test
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APPENDIX D

Initial Data Collection

Appendix D contains the following support information:

Table D-1. Raw Data from the On-site Data Logger

Figure D-1. Measured Air Temperature During July
Data Collection

Figure D-2. Measured Average Subsurface Temperature
for the First 5 Sensors During July Data
Collection

Figure D-3. Measured Average Subsurface Temperature

for all 18 Sensors on July 20th Collection
Figure D-4
thru
Figure D13. Traces from TDR Sensor

Table D-2. Elevation Measurements Data Sheet - AC

D.1
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Figure D-1. Measured Air Temperature During July Data Collection.
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Site 281802

July 20, 1995

Temperature, °C
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Figure D-2. Measured Average Subsurface Temperature for the
First § Sensors During July Data Collection.
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Temperature, °C

Site 281802

July 20, 1995
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Figure D-3. Measured Average Subsurface Temperature for all
18 Sensors on July 20th.
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TDR RESULTS :
T0R n.u Set. 1!
File:  28SA95AC.MOB | e g

eeacssconstocacrrncsatecschoccceticcicincentibinreritessrrrerarmrsreavoogliresiociiestireiianrssearirranas

Date: Jul 28, 1995 : : : : : : : : :
‘I‘ine Of Dag: 13:34 .......... .... ........ ..., ......... . .......... . S . .......... ,. ..........
Dist » Curs (m): 18.0 : : : : : : : : :

Dist btn WuFm (m):.01

Gain: 68 : : : :
Offset: S3113 ... SRR S S errerieeas
Sample No: 1 : : : :
A (n) = .68

B (m) = .87

a

1
Trace Length (m)=0.47
Diels. Const.= 5.5

9.1

Total 2 Set Data

2.8m a. 5- 1. U- 1. 5- 2. 8- 2.5»
Esc=Menu: t {. Ctr+Pgl/Ctr+PgD=Prior/Next Set: FS=Res Data:@ F2=PrnScn: F8=A,F9=B

Figure D-4. Trace from TDR Sensor 1

TDR RESULTS :
tnn Data s-t 1 : ,
File:  28SA95AG.NOB | iiro Rk g -

.................................................................

Date: Jul 208, 1995 : : : : : :
Time of Dag: 13:35 SRR LT EY PRI SSTTETTTER) ECTITLPETE SITH] ERTVE RIPIRITETE e
Dist +» Curs (n): 18.0 : : : : : :
Dist btn UuFm (m):.81

Gain: 59 : : : : : :

Offset: 53135 TS S AUUUURUL SUUPUOUPPI RN IUPE SPPRRPORCIN

Sample No: 1 : : : : : :

A (m) = 1.13

B (m) = 1.55

Trace Length (m)=8.42 : : : : : : : : :
Diele comt - 4'4 ' ’ ‘ . ....... : .......... :..: ..........
Volumetr MC (X)= 6.4 : : : : : : : : :

Total 2 Set Data

B
8.0a 8.5» 1.0 1.5m 2.0m 2.5m
Esc=Menu: t {. Ctr+Pgl/Ctr+PgD=Prior/Next Set: FS=Res Data:@ F2=PrnScn: F8=A,F9=B

e

Figure D-5. Trace from TDR Sensor 2
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TDR RESULTS : : : : :
TDR Data Sst: 1: : Senson Nunber 3

File: 28SA9SAG.MOB | § .......... e § .......... S § ......... ; .......... ;
Date: Jul 28, 1995 : : : : : : :
Time Of Day: 13:35 .......... ..,... .......... .. ......... . ......... .. .
Dist » Curs (n): 18.9 o : : : : : :
Dist btn WuFm (m):.81  |.......... HU eeeeans Fererennens ereneeiens HUUR SO ereeeenes ;
Gain: 60
Offset: 531?75 |......... LSO S FUUUORR RN SO UUUR SNSRI 4
Sample No: 1 : : : : : : :
A (m) = 1.36 g ? :
B () = 1,28 i S St & f?;f:f:r?
Trace Length (n)=8.42 :
Diele co“st - 4.4 L A g..........,......... Nesoe .-...f..................... .....................
Uolumetr MC (%)= 6.4 : :
.......... R R R R B S N SRR
5 A B

Total 2 Set Data

0.8m 8.5 1.8m 1.5a 2. 0. 2.5n
Esc=Menu: t I. Ctr+Pgll/Ctr+PgD=Prior/Next Set: FS=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-6. Trace from TDR Sensor 3

TDR RESULTS

TDR Data Sat 1 § $ensoﬁ Nunhér: 4;
File: 28SA95AG .MOB : : : : : :

Date: Jul 28, 1995
Time of Day: 13:36
Dist » Curs (n): 18.0
Dist btn UuFm (m): .01

Gain: 68
Offset: 53134
Sample No: 1
A (m) = 1.18
B (mn) = 1.61

Trace Length (m)=8.51
Diele. Const.= 6.4
Volumetr MC (x)= 11.3

Total 2 Set Data : : : : : : : : :
0.6m 8.5m 1.6m 1.5 2.8m 2.5m
Esc=Menu: t i. Ctr+Pgll/Ctr+PgD=Prior/Next Sst: FS5=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-7. Trace from TDR Sensor 4
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TDR RESULTS :
TDR Data Set 1 : Sensor Nunber 5

File: 28SA950G.MOB | T”““”T ......... : ......
Date: Jul 28, 1995 : : :
Time of Day: 13:37  |eeeeeeee Teeersiniidiiiinen, Teseaee
Dist » Curs (m): 18.8 : : :
Dist btn WuFm (m): .81 |.......... Fernennenns OO HI
Gain: 64 : : :
Offset: 53246 Tt SR SUUUUTUUIE SR
Sample No: : 1 : : :
A (m) = 8.92 : : :
B (m) = 1.53 | froveeeees oo ooof-
Trace Length (m)=8.61 : : :
Diele co“st 9 z .......‘..g .......... g..........i .....
Volumetr MC (x)= 17.2 : :

Total 2 Set Data

8 .8n 8. 5- 1. 8‘ 1. 5- 2. 8- 2.5m
Esc=Menu: T {. Ctr+Pgli/Ctr+PgD=Prior/Next Set. FS=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-8. Trace from TDR Sensor 5

TDR RESULTS : : : : :
IDR Data Set: 1: : Senson Hunber 6
File: 28SA9SAG.MOB | oo AR o e e : ; : :

.................................................................

Date: Jul 28, 1995 : : : : : :
Time of Day: 13:3?2 e ERECITTITE: SXITETCTITECRLTIN TIP SLTRTERER [ERTRTRIREE
Dist » Curs (n): 18.8 : : : : : :
Dist btn WuFm (m):.01

Gain: 78 : : : : : :
Of fset: 53384  [...i...iechedeioie :
Sample No: 1 : : : : : :
A (m) = 91

a.

B (m) = 1.53
Trace Length (m)=8.62
Diele. Const.= 9.5
Volumetr MC (%)= 17.8

Total 2 Set Data : : : :
6.6m 8.5m 1.6m
Esc=Menu: t . Ctr+Pgl/Ctr+PgD=Prior/Next Set: FS5=Res Data: FZ-PrnScn. F8=A, F9—B

Figure D-9. Trace from TDR Sensor 6
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TDR RESULTS
File: 28SA95AG.MOB

Date: Jul 28, 1995
Time of Day: 13:38
Dist » Curs (m): 18.8
Dist btn UuFm (mn):.01
Gain: K]
Offset: 53554
Sample No: 1

A (m) = 8.87
B (n) = 1.52
Trace Length (m)=8.65
Diele. Const.= 18.4
?

Volumetr MC (x)= 1

f.
9.

Total 2 Set Data

9.6m a. 5- 1. 8- 1. 5. 2. Bn 2.5n
Esc=Menu: t I: Ctr+Pgl/Ctr+PgD=Prior/Next Set: FS=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-10. Trace from TDR Sensor 7

TDR RESULTS : :
TDR Data Set 1 : Sensor Nunber 8
File: 28SA9SAG .MOB : : : : : :

Date: Jul 28, 1995
Time of Day: 13:38
Dist » Curs (m): 19.9
Dist btn WuFm (m): .01

Gain: a3
Offset: S3712
Sample No: 1
A (mn) = 8.89
B (m) = 1.64
Trace Length (n)=0.75
Diele. Const.= 13.9
Volumetr MC (%)= .8

Total 2 Set Data : : : : : : : : :
0.6m 8.5a 1.6 1.5« 2.6m 2.5n
Esc=Menu: t i. Ctr+Pgll/Ctr+PgD=Prior/Next Set. FS=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-11. Trace from TDR Sensor 8
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TDR RESULTS :
TDR Data Sat 1 : Sencor Nuuber 9

File: 28SA95A4G.MOB | :“””nT ......... ;““ : : : : : :
Date: Jul 28, 1995 : : :
‘rim Of nay: 13:39 .......... .._.
Dist » Curs (m): 19.9 : : :
Dist btn UuFm (m):. 01 ... Feereneeens S .
Gain: 7”7 : : :
Offset: 53659 SO R UL SO
Sample No: 1 : : :
A (m) = 8.86 : :
B (m) = 1.57 R R S oo
Trace Length (n)=8.71 g : :
Diele const 12 5 .......... : .......... E .......... g....
Uolumetr MC (2)= 23.4 : : :

seessranns ! -------------------- $ecas
Total 2 Set Data

0.0n 8.5a 1.0m 1.5a 2.0m 2.5»
Esc=Menu: t i Ctr+Pgll/Ctr+PgD=Prior/Next Set.: FS=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-12. Trace from TDR Sensor 9

TDR RESULTS :
TDR Data Set: 1

File: 28SA95AG.M0B | e e
Date: Jul 28, 1995 : : : :
Time of Dag: 13:39 .......... E .......... E .......... E PR A P W)
Dist » Curs (m): 19.9 : : i
Dist btn WuFm (m):.81  |....... T RO HY
Gain: 99 :
Offset: 53958 RUREUSRUOE SOPUURNE SURRRTIP U
Sample No: 1 : : :
A (m) = 8.89 : : :
B (m) = 1.28 | froveeeens s s
Trace Length (n)=0.81 : : :
Diele' comt'= 1 2 ............................... § .....
Uolumetr MC (x2)= 29.4 :

.......... feaessucasitioseasacasforens
Total 2 Set Data

8.8m 0.5n 1.0 1.5« 2.0m 2.5n
Esc=Menu: t i. Ctr+Pgll/Ctr+PgD=Prior/Next Set: FS=Res Data: F2=PrnScn. F8=A,F9=B

Figure D-13. Trace from TDR Sensor 10
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Table D-2. Elevation Measurements Data Sheet - AC

SEASONAL MONITORING
"FLEX" TRANSVERSE ELEVATION MEASUREMENTS®

ZB8SA

2100 [12]10.7021.90110 709120110 723 |2 7 \0. 728|220 10 735
3x25 | 110,583 » 105931 ~ 110.604L] " 11010 " 10.L]8
2+50 ] " 1104731~ 10481l " 10.494| » 10493~ lio, 50
+7S | v 1103601 10368 » 10381 ~ 10385 |ip.390
4100 | v 110.245] " 10,251 ~ 10,2651 » lip.2¢9] " 110275
4+2s v o301~ hoJ38] ~ 110.150] * ho.lS71” 110.16S
4+30 | " 110.020] " 110.0206] " 110039 " [10.046] " 10053
4475 |+~ 1 9.9031 " 1990] " 199241 " 19525~ 19535
s+00 18] 9.786|.50| 9 790 .93 ¢ 804 |270| ¢ 809 23| ¢ 3/3
e A sk »;'EWW\ A rso80 -
S+20 |— 90 19700199 19.713
M
| S+30) 9019653
Bench Mark :
BN Sta. a0 Br |4 TP oF 1"were Pire, As.s:;m:DE.z.:v \D.00Q "
LBl st : - 47 lerr Fipe
gley, (.84 m
Comments( 270 PE.Nae T PV Nae o, Lane ConTEOL
INST. @ 4+ ]2 oN SHouLdii //
P.Cc.D')gy‘ H‘-\T"/ Hono —ﬁrﬁ IV - V
Test Section No. ZB(%OZ Date (ddmm,yy) _12/072/9S
Start Time (Military) (4.3 Device Used Lasce Level
Recorded By LEL DD Employer REE

® OWP and ML readings to be taken at FWD test locations
D.11
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APPENDIX E

Photographs

Appendix E contains the following photographs:

Photo E-1. FWD Testing Prior to Installation

Photo E-2. Augering of Instrumentation Hole

Photo E-3. Field Moisture Content Measurements
of Soil

Photo E-4. Placement of TDRs During Backfilling
of Soil

Photo E-5. Preparation of Core Prior to Replacement

Photo E-6. Location of Weather Station and Equipment
Cabinet

E.l



Photo E-1. FWD Testing Prior to Installation

Photo E-2. Augering of Instrumentation Hole
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Photo E-3. Field Moisture Content Measurements

Photo E-4. Placement of TDRs During Backfilling of Soil

E.3



Photo E-5. Preparation of Core Prior to Replacement

Photo E-6. Location of Weather Station and Equipment Cabinet

E.4



